Involvement of GABAergic modulation of antinociception induced by morphine microinjected into the ventrolateral orbital cortex.
Previous studies have shown that microinjection of morphine into the prefrontal ventrolateral orbital cortex (VLO) produces antinociception. The current study examined whether gamma-aminobutyric acid (GABA) containing neurons in the VLO were involved in this antinociception. Under light anesthesia, the GABA(A) receptor antagonist bicuculline and picrotoxin or agonist muscimol and THIP was microinjected into the VLO in non-morphine-treated (control) and morphine-treated (microinjection into the VLO) rats. Noxious heat-evoked tail flick (TF) latencies (TFLs) were measured in all of these groups of rats every 5 min. Bicuculline or picrotoxin (100, 200, 500 ng in 0.5 microl) depressed the TF reflex in a dose-related fashion. A smaller dose (100 ng) of bicuculline or picrotoxin microinjected into VLO significantly enhanced the VLO morphine-evoked inhibition of the TF reflex. In contrast, administration of muscimol (250 ng) or THIP (1.0 microg) significantly attenuated the morphine-induced antinociception in the VLO morphine-treated rats. These results suggest that the GABA(A) receptor is involved in the modulation of VLO morphine-induced antinociception, and provide a behavioral support for the hypothesis that morphine may directly inhibit the GABAergic inhibitory interneurons leading to indirect activation of the descending antinociceptive pathway through a disinhibitory effect on the VLO output neurons and depression of the nociceptive inputs at the spinal cord level.